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Molecules with ultrafast dynamics inherently have broad spectral features and modeling ultrafast spectroscopy data is a
complex art. The complexity is reduced in the gas phase, however most ultrafast spectroscopies are limited to high-density
samples such as liquids. By using a frequency comb laser and optical cavities, we present a technique for performing ultra-
fast optical spectroscopy with high sensitivity, enabling work in dilute gas-phase molecules and clustersb. This sensitivity
enables ultrafast spectroscopy in dilute molecular beams, where cold isolated designer molecules, radicals, and clusters
can be produced that do not exist in solution.
This new technique enables direct comparisons to well-established ultrafast techniques which can provide additional
insight for theoretical models and molecular dynamics. In this talk we will introduce our broadband cavity-enhanced
transient absorption spectrometerc, which has a UV pump at
355 nm and a probe tunable from 450 to 700 nm, and discuss
measurements of chemical dynamics of molecules in seeded
molecular beams. Example systems discussed will include pro-
ton transfer in 1’-hydroxy 2’-acetonapthone and the effects of
argon clustering on the internal conversion of salicylidene ani-
line.
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